Introduction
Wandering spleen is a known but rare entity. It may present as an acute abdominal emergency if the vascular support to the spleen is obstructed due to torsion. The presentation may also be less severe in case of incomplete vascular obstruction. We report a case of a wandering spleen in a 14-year-old girl with recurrent abdominal pain due to venous outflow obstruction resulting in developing splenorenal collaterals. In the presence of splenorenal collaterals on imaging a twisted wandering spleen should be considered, even if the spleen is in its normal position.
Case Report
A 14-year-old girl was admitted to the pediatric department of a regional hospital with a 3-week history of recurrent abdominal pain, malaise, and fatigue without fever. Physical examination revealed a palpable spleen in the normal left upper abdominal quadrant. There was no lymphadenopathy palpable. Laboratory findings were negative for Epstein Barr virus (EBV), cytomegalovirus (CMV), and hepatitis IgM; aspartate transaminase (ASAT), alanine transaminase (ALAT), carcinoembryonic antigen (CEA), CA 125, and alfa-foetoprotine were all within normal range; Hb was 8.0 mmol/L, leucocytes 5.1 Â 10 9 /L with a normal differentiation and thrombocytes 108-128 Â10 9 /L during hospitalization. On initial ultrasound (US), the spleen was enlarged and located in the normal left upper abdominal quadrant. The spleen had a normal architecture of the parenchyma (►Fig. 1) and a normal blood flow on color Doppler. The liver was not enlarged and had a normal architecture. The hepatic artery and portal vein showed a normal blood flow and direction on color Doppler. Furthermore, laboratory search for possible
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autoimmune diseases was normal. Differential diagnosis was splenomegaly e causa ignota. because there were no signs of infection, liver disease, hematologic, or autoimmune disease.
As clinical symptoms progressed without further explanation, an MRI of the abdomen was made 10 days after the initial US. The MRI showed the enlarged spleen now localized in the pelvis. It also showed torsion of the splenic hilar vessels and spontaneously enlarged splenorenal collaterals (►Fig. 2), compatible with the diagnosis of a twisted wandering spleen. The patient was referred to a tertiary pediatric hospital where a pediatric surgeon was consulted. At the first elective moment, a laparoscopic splenopexy was planned.
The enlarged spleen was seen in the left lower quadrant. On laparoscopic view, the spleen was twisted 360 degrees clockwise. After untwisting the spleen counterclockwise, the spleen was easily brought into the left upper quadrant of the abdominal cavity. Through the 12-mm torcart, two vicryl meshes were introduced to completely wrap the enlarged spleen. Both meshes were sutured to the left lateral abdominal wall and covered with omentum. The postoperative course was uneventful and she left the hospital 4 days after the surgery. Four weeks after surgery, she had an accident with blunt abdominal trauma. She was admitted at the emergency department and US showed a stable position of the spleen in the left upper quadrant of the abdomen. At 3 months follow-up, she was without complaints and US showed again a stable position on the left upper quadrant.
Discussion
A wandering spleen is a rare cause of abdominal pain in the pediatric population. It usually presents between the age of 20 and 40 years.
1 Patients may be asymptomatic or complain of acute or chronic recurrent abdominal pain. Sometimes a mobile mass is detected in the abdomen on physical examination. The differential diagnosis of a mobile mass in the abdomen consists of a myoma, an ovarial tumor or cyst, a lymphangioma, an inflammatory pseudotumor, 2 and in less than 0.2% incidence a wandering spleen. 3 A wandering spleen is characterized by a mobile spleen migrating from the left upper abdominal quadrant to more caudal and pelvic regions. However, as is shown in our case, the migration is not always found on physical examination. The increased laxity of suspensory ligaments leaves the spleen solely attached to its vascular pedicle, which may result in migration of the spleen due to lengthening of the vascular pedicle. The long vascular pedicle is sensitive for acute or chronic recurrent splenic torsion. Clinically, it may result in abdominal pain. The vascularity may be hampered, resulting in restraining the venous return. This leads to splenic congestion and to the development of venous outflow escape, creating collaterals to the upper gastrointestinal tract and to the splenorenal area. 4 In our case, splenorenal collaterals were seen on MRI, without hepatobiliary abnormalities suggestive for portal hypertension. US is the imaging technique of choice. It is safe, rapid, and efficient to analyze the location, size, and vascularization of the spleen. Changes of its normal position, together with an abnormal splenic size correlated with the age of the patient 5 and vascular obstruction with collaterals seen on color Doppler US can be seen as pathognomonic signs for a wandering spleen. A whirled appearance of the splenic vessels and the surrounding fat is suggestive for torsion of the vascular pedicle, together with ischemia due to a temporary disrupted blood flow in the hilar and parenchymal vessels. Color Doppler US allows the evaluation of patency and flow direction of the hilar and parenchymal splenic vessels. In splenic torsion, the hilar and parenchymal vessels show a low or absent amplitude of blood flow profile. Ischemia of the parenchyma is not only characterized by a change in blood flow but also by a heterogeneous echogenicity of the spleen. 
Complications
Splenorenal collaterals can rupture causing bleeding. Torsion of the spleen can be so severe that it may result in ischemia and acute splenic enlargement. This is thought to give a painful splenic capsular tension. If torsion progresses to 360 degrees, the arterial vessels become compromised thereby increasing the risk for an acute splenic infarction. Nonoperative treatment of a wandering spleen has a 65% chance of torsion with ischemic infarction of the spleen 7 and therefore surgery with fixation of the spleen is generally advised. Both congenital and an acquired conditions are described as being the cause of wandering spleens. For example, malformation or even absence of the splenic suspensory ligaments play a role in the congenital condition.
8 While trauma, postdiaphragmatic hernia repair are well known acquired conditions. However, malaria, infectious mononucleosis, benign hematologic diseases, and hormonal changes are less known but have also been described as etiologic factors that could induce an acquired wandering spleen.
8
Splenectomy or splenopexy is the treatment of choice. Only in case of a splenic infarction with complete necrosis or signs of malignancy a splenectomy needs to be performed. 4 In most cases, a splenopexy can be done either by laparoscopy or laparotomy. 8 In general, it is possible to laparoscopically derotate the spleen (if necessary) and fixate the spleen to the abdominal wall or diaphragm with resolvable meshes. Also, opening of a peritoneal pocket in the left upper abdominal wall has been suggested to reposition and fixate the spleen.
7
Only in cases of severe infarction with necrosis and in cases of severe bleeding, the spleen needs to be removed.
In conclusion, signs of recurrent abdominal pain, splenomegaly, and splenorenal collaterals on imaging techniques even though the spleen is in its normal position should be suggestive for a twisted wandering spleen. Surgical intervention is necessary because of the risk for acute splenic infarction.
